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N
’ﬁ IT = LOW-INLET~-VELOCITY COWLING WITH AXIAL-FLOW FAN
5 A

AOdD PROPELLER CUFFS

By J. Pord Johnston and T, J. Voglswede

SUMMARY

The results are presented of a series of flight tests
of the performance and cooling characteristics 1IN high~speed
level flight 20d in climb of the XP-42 airplane equipped
with a short-nose low-—-inlet-velocity cowling and an axial-
flow fan mounted on the spinner, This cowling is one of a
series being tested in an effort to improve the performance
and cooling characteristics of air-cooled engine installa-
tions.

The results 0f the tests indicated a maximum speed of
230 miles per hour at 890 horsepower at 16,000 feet, which
is above the engine critical altitude.

Pressure measuremconts at the aantrancos to the cylinder

baffles showed a uniform distribution of cooling-air pres-—

surass on the frent of the engine in high-speed level flight

and & falrly oven dlstribution In c¢lin®d, These front pres-
8

sures averaged o7 pevcent of free-sitream impact pressure in
the high-speed condition, ©9 percent in full-power climb at
155 miles per hour, and 105 percent in full—power'climb at
140 miles per hour.

Cylinder-hcad temperatures were well helow their spec—
ified Jimitv under all coaditions, but maximum cylinder-—
base tempzaretures in the high~speed condition exceeded
their specified l1imit when corrceted to Army summer alr,
Cylinder-base temperatures in climd were marginal.

When the cylinder baffling was made more ncarly stsnd-
ard by removal of the spscial sealing strips at the bottom
of the baffles on the cylinder barrels, maximum base~tempere—
aturc indications werc reduced 15° P. A reduction of this



magnitude brings bvase temperatures below Army limits 1in
ell conditions.

INTRODUSTION

The WACA is conducting an extensive series of flight
tests, as outlined in references 1 and 2, in an attempt to
improve the characteristics of radial. air-cooled engine
installations.

In order to differentiate readily between the various
installations tested, test numbers have been assigned to

each airplane condition. They are as follows:
Test Type Of cowling and flight; condition
1 Long-nose high-=inlet-velocity cowling with small

cowl flaps; high spced

2 Long-nose h ligh-inlet-veloecity cowling with modi-
fied cow:!! flaps; climd

3 Short-nose high-inlet-velocity cowling with small
cowl flaps; high speed

4 Short-no0sze Jow-inlst~velocity cowling with fan,
cuffs, and small. cowl flaps; high speed

5 Short-nose low-inlet-velocity covwling with fan
cuffs, and modified cowl flaps; climb

6 Short-noga low—inlet-velocity cowling with fan,
cuffs, and modified covl flaps ; high speed

7 As in test 6, 'out with baffle seal strips at
base of cylianders removeds; high spaed

The results of tests 1 and 2 are described in reference
1, and those of test & in rseforence 2, The present paper
covers tho results of tests 4 to 7,

The design of the cowling and engine installation ,was
a project of the Air- Cooled. Engine~Installation Group sta-
tioned at the Laboratory, The members of this group associ=-
atod with this project included Mr, Howard S. Ditsch, ot the
Curtiss— Wright Corporation; Mr. Peter Torraco, of the Republic
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Aviation Corporation; ¥Mr. William S, Richards, of the Wright
Asronautical Corporation; and Mr. James R. Thompson, of Pratt
& Whitney Aircraft, The Army Air Forces, Materiel Command,
sponsored the investigation and supplied tho %Xp-42 airplanc,
Tlis Curtiss— Wright Corporation, Airplane Division, handled
the construction as well as the structural and detail design
of the cowling and supplied personnel to assist in the ser-—
vicing and maintenance of the airplane and cowling during
the tests. Pratt & Whitney Aircraft prepared the engiiie and
torque meter for the tests and assisted in. the operation and
servicing of the engine, The propeller, cuffs, and spinner
were supplied by the Curtiss-¥Wright Corporation, Propeller
Division,

This paper was criginally issued (March 28, 1942) as a
memorandumn report for the Army,

XP-42 AIRPLANE WITH SHORT-NOSE LOW-

INLET=-VELOCITY COWLING AKD FAF

The XP=-42 airplanz used in tho tests is described in
references 1 and 2. Figure 1 ig a dimensioned. drawing of
the short=nose low—-inlol=veloCity cowling and fan iastalla-
tion, ThO outer cowling is the sames as that or" the short~-
nose high—-inlst-velocity installation.; but the inner section
has been modified by the use of a smaller spianer, the fan,
and a straighter diffuser section of greater inlet area de-
signed for an inlet-velocity ratio of 0.3. Figures 2 to 5
are photographs of the cowling as installed on tho airplane.

The Pan had 50 blades, each 2% inches long, 3% inches
root chord, and.l% inches tip chord and set at an angle of
approximately 460 to the plane cf rotation. The diameter
of the gpinner at the fan~blade root was 28 inches and the
gap between the tip and outer surface of the diffuser was
5/16 inch. The results of wind-tunnel tests of a similar
fan are given in reference 3.

The cowling was originally eqguipped with only two
cowl flaps on either side. These four flaps were found
to he inadequate for cooling. in climb; and three fixed
cowl Plays, whose setting could be changed on the ground,
were ad-dad to sach side for the climb tests. The added
cowl flaps are shown in the closed position in figure 3.



The airplane, as prepared for the tests, weighed 6000
pounds with pilot and full tanks, The airplane was
equipped with a standard aerial but had no provision for
guns.

PTEST APPARATUS AND PROCEDURE

_ The inctallation of the test equipment is described
In reference 2,

After preliminary ground-cooling and flight checks,
the maximum speed. was determined by makiag level-flight
runs at Full power at and above the engine critical alti-
tude, as described in reference 2, The cowl skirt wag then
cut for the installation of additional cowl flaps, and climb
tests werc made with the cowl flaps fixed open.

Tho first of these climb tests was a sustained climb
to 20,000 feet at approximately 155-miles-per~hour indicated
airspeed, an engine speed of 2550 rpm, and 40 inches of mer-
cury manifold pressure to full throttle, with the carburetor
setting in automatic rich., The second. climb was to the same v
altitvde at 140-miles-per-hour indicated airspeed and an gn~
ginc spzed of 2550 rpm in full rich, The manifold pressure
was kept at 435 }nches of mercury for altitudes below- 7000
feet, then at 41z inches of mercury to full throttle, Al
recording instruments except the manometer, used to record
cooling-air pressurss, were lafl on throughout each climb,
The manomaeter was loft on for 40 seconds of every minute
during the climb.

After the climb tests, the covl flaps were fixed closed
and additional high-~spesd runs,;, wers mades t0 determine the
effect of ths added cowl flaps on the maximum spaed of the
airplane,

Mine of the fourtecn small. secaling strips between and
at the bases of the cylindors were then removed, and high-
speed runs wore madae in order to determine the effect of
the sealing strip;; upon the observed cylinder temperatures
and cooling-air pressures. Ihe other five sealing; strips
were not removed because they were difficult to reach with-
out removal of much of the experimental pressure tubing,
ignition harness, and other apparatus, The strips remaining
in place were between cylinders 12 and 13, 14 and 1, 1 and #
2, 2 and 3, and 9 and 10. Each strip was 2 square inches
in area.
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SYMBOLS

de airplana impact pressure, inches of water

AP average pressure drop across engine, inches of water

o free—air density ratio
Q volume flow of free air, cubic feet per minute
n propulsive efficicency of propeller and exheust stack

combination
S wing arca
O0p drag coefficient of airplane
bhp Dbrake horscpower

v true alrspeed
BESULTS AND DISCUSSION

The data Obtaincd during the high-spcod runs and during
tho climbs are presented INn tables I and II. The important
climb-tost data are shown in figure 6 in tho form of "time
historics of the climbs.

Maximum Speed

The values of maximum speed o'btained from level runs
at full throttle near and above the engine critical alti-
tude are plotted against density altitude in figure 7.

In the same figure are plotted the observed brake horse-
power and two parameters representative of the aerodynamic
refinement and of the effective power, respectively, as
explained in references 1 and. 2. These data are presented
both for the airplane with the original cowl flaps (test 4)
and with the modified cowl flaps (tests 6 and 7).

The series of speed determinations with the original
cowl flaps gave much more consistent results than were ob-
tained- with the modificd cowl flaps,



The observed diffearence in speed for the two installa-
tions was 3 miles per hour, os 1 percent of the spesed., As
may be seen from figure 7, this spsed lose is the result of
a loss in both pover and aerodynamle cleanness. The values
bhp)!/?
"o

of the parameter show a loss 0f approximately

1/3 percent or i mile per hour, due to power and tho values

- w N1/
of the parameter 52.73 Eﬂ_) show a loss of 2/3 percent,
Ch

or 2 miles per hour, due to increared drag.

The speed comparisons of references 1 and 2 are sx-
tended in figure 8 to include the observed maximum speed
values for the present installation with the original covl
flaps. The values gshown for the previous XP-42 installa-
tions (tests 1 aand &) were chosen as being most nearly rep-
resentative of the best performance of each installation,

Observed maximum Maximum speed at
Installation speeod 1000 hp at
14,500 ft
(mph) (mph)

XF-42 short-nose
low-inlet-velocity
with fan (test 4) 330 337

XP-42 short~-nose
high-inlet-valocity
(test 3) | 336 339

XP-43 long~nose |
(taest 1) ‘ 338 344
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did not include the hlade angls wused in the present fan,
extrapolations from those tests indicate that the fan
absorbed approximately 20 horsepowor in high-speed lavel
flight, or the power equivalent of 2 miles per hour in top
speed.

Pressures and Temperatures

The distributions of engine cooling-air pressures far
tests 4, 5, and 7 are shown in figure 9,

For the high-speed condition, the cooling-nir pres-
sureg on the front of tha engine are very nearly uniform,
both as to variation of pressures around the engine and
as to variation of prassures with the location of the point
of measurement on the individual. cylinder, The press-ares
noted on the exhaust side of the barrel of cylinder 3 may
be expected. to bo low because the points of measurement lay
in the wake of a large ignition-cable condult and next to
a hole in the baffling, ©The variation of pressures at
different points on a given cylinder may be expected to bo
smaller with this cowling than with the cowlings previously
testoed because of the relatively low velocity of the enter-
ing cooling-air jot.

In the climbds at 155~ and at 140-miles-per-hour indi-
cated airspeed, the variation of cooling-air pressures on
both the front and the rear of the engine was somewhat
greater than in the high-speed condition; and, as the angle
of attack increased, there was an increase in both front
and rear pressures at the bottom of the engine as compared
with wressures observed near the top of the engine. It is
to be noted that, as the power dropped off at altitudes
above critical in ec¢limb, average front pressures decreased
and average rear pressures incresased.

The distribution of c¢ylinder head and barrel tempera-
tures is shown in figure 10 to be very nearly the same at
full throttle both ian high speed rnd in climb when the

carburctor-mixture coutrol IS ian asutomatic rich, Figure 11
indicates that this digtribution pattern romains constant ot
ell altitudes in that carburetor setting. Comparison of

figure 12 with figure 11, however, shows taat, ~lthough the
temperature distribution in full rich IS similar at low
altitudes to that ia automatic rich, i1t becomes markedly
different at high altitudes as the fuel-air ratio increases



This change in temperature distribution takes place with
no change in cooling-air pressure distribution during the
climb. (See fig, 9.)

In general, there is no apparent correlation between
individual cylinder temperatures and the pressure drops
across those eylinders., The effacts of the small observed
variations in cooling-air pressure arc¢ obscured by varia-
tions in other factors, such as mixture digtridbution, charge
weight, cylinder construction, and baffling, The results
discussed in the preceding paragraph indicate that, for very
rich mixtures, the fuel. distribution is the predominating
factor in determining the temperature distribution.

The eylinder baffleg provided with this engine differ
from the baffles ordinarily used in that they fit closer
to the fins and include gmall sealing strips between ad-
jacent cylinder barrels from the bottom barrel fin to the
mounting flange, In thig test and in previous tests with
the same baffling (refcrences 1 and 2), cyliunder-head tenm—
poratures were well below their specified Army limit but
cylinder-barrel temperatures excecded their Limit In the
high-speed level-flignt condition and were marginal in the
climb condition.

It was thought that a more nearly standard baffling
arrangement, permitting a flow of cool air around the un-
finned portion of the barrel and on the thermocouple, might
result in lower temperature indications on the barrels,
Thnose baffle seals which could be reachcod casily were there-
fore removed for a series of high-speed runs (test 7). Fig-
ure 13 shows a comparison of the head and barrel tempera-
tures observed during these runs with temperatures observed
while the baffle seals were in place. There was no change
in average or in maximum cylinder-head temperatures, dut
the maximum barrel temperature was reduced by 15° F to 20°
and average barrel temperatures were reduced by 10° F. Fig-
ure 9 and table | show that the cooling-air pressures on the
front of tho angina did not change. The rear prassures,
however, increased by approximately 0,0lq., presumably be-
cause of the increascd air Flow where the baffle seals were
rsmovcd, ‘

The removal of the baffle-scal strips brought all ob-
served barrel temperatures below the Army limit, (see fig.
. 13.) V¥hether this proccdure resulted in a cooling of the
barrels or of the thermocouples is not established, but the
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apparent reduction of temperatares so achieved would have
been sufficient to reduce barrel-temperature indications
below the Army limit for this and all previous cowling
arrangements in all climb and lasvel-flight tests. Aver-
age and maximum cylinder temperatures during climb have
been plotted in the time histories of figure 6. In order
to facilitate comparison of these temperatures with their
specified Army limits, these temperatures have been re-
plotted in figure 14 in °F above free- air temperature.
Cylinder-head temperatures were well below their limit
but maximum cylinder- barrel temperatures were marginal,
The shape of the cylinder-head maximum~temperature curve
for the full-rich climb was caused by a change of the maxi-
mm temperature from cylinder 13 to eyliander 9.

In the present installation, the amount of cooling-
air flow through. the- engine could, not be calculated from
the pressures observed at the survey rakes in the annulus
because of the twist imparted Lo tho air by the fan, Zx-
cept for the case where the baffle seals are removed, the
air flow can, however, be calculated on the assumption that
the orifice coefficient, based on average front and rear
pressures for tho present installation, is the same as that
of the short-nosc high-inlet-velocity cowling installation
(reference 2). For that installation, the air flow could
be calculated from the equation

an——— ’}"‘,—-’
3 = 4120 //AP A
‘ .\/ QG«/ Y
where
Q volume flow of free air, cubic feet per minute

Ap average pressure drop across engine, inches of water
ae airplane impact pressure, inches of water
o free-air density ratio

On the basis of the preceding equation, the cooling-
air flow through the engine in high-speaed level flight with
both the original and the modified cowl flaps was approxi-
mately 21,100 cubic feet of free air per minute in the
range of altitudes tested. The inlet-velocity ratio was
then approximately 0.33,
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CONCLUSIONS

1. The maximum speed of the XP-42 airplane obtained
with the short-nose low-inlet-velocity cowling, the axial-
flow fan, and propeller cuffs was about 2 miles per hour
less than that obtained with the short-nose high-~inlet~-
velocity cowling, and about 7 miles per hour less than
that obtained with the long-—nose high-inlet-velocity covl-
ing at the same power and altitude.

2. Cooling-air pressure recoveries on the front of
the engine were 87 percent of airplane impact prsssure in
the high-speed condition, 99 percent in the full-power climb
at 155-miles-per-hour indicated airspeed, and 105-percent in
the full-power climb at 140-miles-per-hour indicated airspeed.

3. Cylinder-head temperaturss were satisfactory in all
conditions, but maximum cylinder-base temperatures exceeded
the Army limit in the high-speed condition and were marginal
in climb. A more nearly standard baffle arrangement, obtained
by removing tha scaling strips from the bottom of the cylin-
ders, reduced the cylinder-base temperature indications below
the Army limit,
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National Advisory Committee for Aeronautics,
Langley Field, Va.
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/3 -9 -4 O |18 ~19 ~26 ~/7 14 |~t0 -1} /6 ~/9 range, 5t 9200 9503 14300 17300 | £700 /3#00 15700 19400
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m———t . 2680 ———— . “ manifold pr.,in. Ho. 1397 329 323 325|425 45 356 342
Fos §35° §6& 9% 722 9/4 9% 8/2 8§96 9921933 89/ 358 $30 g2 | Fpom - 28580
IR3 357 I RS 37 9383 IST 337 3% 329 39.% 389 379 357 344 )
~— —MoiiGes Con/ Flgps (Closed) ——— —— > fMaditied Cowl Fagos (per)
Ba/}‘/e Seats
Fermwoved ‘ .
! FPressure. ratw, plhe Pressdre Fa*10, e i
89" B3 .8y .92 .62 |47 .83 .87 82 .oz |62 84 83 82 87 87 85 .8 |.86 56 96 .24
F6 .85 86 .59 .86 |.F5 K5 .pe Fe .89 | &5 56 £6 BE TR BT SR &7 | We Gk, fo L
B9 .88 g7 .8 .g¢ | .PF .28 .F9 &7 &7 |89 .90 P B LOR Lor g7 95 |.F sod T JPE
P2 G g 9 ez | P 2 v |92 PR 72 PR 1.07 LOR 123 Lot 2“;// LOP, S0 toz
&y £/ RE .8y .8 |.87 .8V .£7 .87 .59 |.8F .£¢ .5 .88 9/ &7 92 9 | Bz g# 87 &9
T7 76 77 %5 76 |.76 6 .76 76 76 | .76 76 77 76 £F 67w 7o |64 45 ~ 48
&2 ¥y W Y7 7 | 77 .78 .99 .7 77 |77 77 &7 78 69 w0 7% 73.|.45 €73, 7 4R
|72 28 .77 77 U\ AE AT TN LT 77 .72, e g AW L B ‘2‘»4’4«
K5 FE B EF o4 | w9 5P £2 L2 RY .57 34 &7 Bt 93 g7 &8 BE\IT  FF fz v i 4
Fe S .§6 .F5 FE5| L5 K5 LT .85 &5 | .85 8¢ Fe S5 SO LA A0S PH ’//4 mz /az ?7,
P PO oA PO FO F GO NP P G P e MO [OF AO5|L2F A/‘ 7 4{;@
PP FE A S|P Fe P K P |95 56 75 P S 408 108 210|425\ 4RI - 417 A1F
o &7 Fo £9 §F g0 v w0 £v go |89 87 Fo g7 W F3 P Fé a5 PT .40/ e
SO 78 77 76 vz 73 73 7&|.e9 A — 77
go & & 79 77|29 g0 &0 g0 8/ .79 g0 .87 Bo 77 T8 7950 | SP .eahf—; ,éz
|8 BE RO ER W | GE.FF FR & 5 | IR £E __ ___FR_BL g0._.78 % 82279 2 g% @3
FF L5 SF L FR §x | Ly LF & 4 LR | 8 &7 B3 BR PO I S e _,;‘7" e g ﬁ
L6 Fé F& &5 &5 | 85 &5 & .85 55| s g ‘é e & 7/ .8 F5 87|50 88 9P u?f.
o 9 P 0 | go g0 s 9 @0 |9 w0 S W w00 .3 P4 G707 P59 ok
g P2 77 P2 G5 |9 X3 B3 s 98|\ FF P FF R LOR FT SO L3\ Ay 427 Lo Aad
7 &5 87 & 8 |®6 Ko 55 o 6 |2 <se § &7 eV 5 g2 BS 86| .76 76 .94 B3I
F3 FR &Y &y Ay | .8z &3 82 sy 52 |.grR &5 €3 &7 g g5 g7 8|9 g8 — 8
85 &F §5 23 7|85 &4 54 & G| E5 7 w7 &7 29 78 .87 S8 |\i%0 $F = I
E6. Fe &7 BF_ £5 |85 45 & EF5 g5 |88 g SE .S 2L BT B8 . Zz_@z_@,,,,%
B AT 4 PE A L3 LS A6 ME N 4TE A30 L24 M7
7€ I 9P 7Y LB T AR (20| LFE LFR HF P
ey Loz Ty LT 417 UTF M| 4RI LTD Ll KE
.&8 87 &y ¥F7 F7|8? ¥V &7 £7 56 |.§7V F7 7 &7 95" P& PE Lo /// Ly Lo M
87 7 25 g¥ R3 TV 96 L00\ /13 lof Xov Mo¥
g7 20 200 B /S B A AV B )]
b5 EF €5 65 &F |&¥ BT 69 EY &3 |<€F 5 55 EF A8 AT 47 #E| 4T SO #F #Z
€% &0 Gr S0 59 |.E/ bl 6/ 6r &7 |s9 a0 lr &l TE 37 25 IP|# A A= o
T
SE_SF SE 57 ST|.SY 57T _S¥ ST Fr|S5E .57 ST e FI RS FE ~TT TP AL WPE e
77 g7 99 97 F% |97 7 #7 97 I9]|.99 57 ¥ PV IR fo6 a5 Loy | 42D et koe - .eo:z
400 T2 Jo0 I8 oo |-P9 99 958 99 PP | we so0 foe P W7 U L jOf| L2 8 07 Azsf
My FF 0 L0 L0 | Lo M OO SES SO0 | kv 427 AAZ2  L00 LE3 L/6 R L5 &7 e Ao 109
pE 100 Lo/ L0702 [E4 487 A2 /o/ (02 | 102 402 w2 1/ LBO HE S A6 | KBS A2/ #g o
| £ 12/ (02 L02 (23| 427 ALL Jl APE g2 | 402 AL 8T Ls - e e} ARO  ME . ME. SO | KR L. NG LT
¥2 g0 g1 s/ gaig g -§ .:fz 8z |.€5 .o/ £ o &~ 7 64 66 |.68 S5 .55 5F
JT TR s TF PP 7T AP sw o S0 .5/ 57 & 77 T2 LI 6| 66. F6 77 SY.
g€ 7877 77 FTN\NE7 g8 yF S ysN\vs 77 i A-74 EO 66 ST 62 |57 39 47 S5
7y 7P 79 F7 F7 |78 JE AP U ST b4 SE L TF TE 6 ST 57 |5 W A5 A6
8L 8l F2 F B2 &L \F G EL L FZ KT F3 - 87 82 gz e a7 a7 67 52 .53 &3




+

-2 43

16 NACA
Ta/e ITI— 7"empe retore Bata :
- — . ‘aﬁ*J‘PEED LEVEL FLIGHT —- . L ;
Test f?/g/:f 4-8" £ -7 4-9 B 614 5
. . Run’ L2 3. 4 |/ 2.3 ¢+ /) R0 ATV 2 W 4 T
E 7i-rnode Jow - i : o s
A ML Mc/f;g cawling, Trué dl/‘d’peed mph 1329 326.330.330]330 330 32932933/ 329 330 3293291324 328_327_330 B26]
4 WIﬂ) fcw Aﬁd cuff.r. Qe impact press., in. H,0 366 354 346 334326 1.4 30.5 294356 33.4 32.2 30.2 29618301 32/ 330 348 353
AP, pressure, in. Hy. 695 /.26 1562 AINERS 10.63 1#.04 1385695 1590 495 14.03 12981437 H.98 156£ 1621 JO8)
Arnbient air temp., °F L1l ~-15. -0 232 -5 43 -13]sw0 /- -8 A3 S8 6 90
o, density ratio L6585 6348 618 FOR|T7E SEO SAS TR E25 598 568 538 SR\ TE8 TI4 T8 SIE 638
Density. affitude, rt IS0 1675 ISTSOIEIORNTITE 18310 1000 200YTEN0 J550/EOTOISESD2LIONS500 17600 1EH50 15250 19559
946 9/8 900 8671693 8RS 79R T63)9%3 877 8339 792 769|605 8§35 868 698 szzl -
IQG IBE 37,4 3EBR6.L I4.6 JOEIRNIE 376 95.633.6 IRN343 357 37/ I85 399
Orrgtnal cowl . Flaps (Closed) HMod,fied ..
Cylpder- Point of reasurement TFemperature, °F ] .
L /. o Gaskel Thermocouple af-rear sp. plig
2 324 377 324 328|354 o5¢ 554 360|344 347 352 360 J581335 339 IF9 337 33/
e PET 347 T4S 4SBT0 G67 I67 T4 I67 365 367 376 FTE\556 5L I5F IEO F50
1 4 o0 336 337 97|47 347347 3I5f (IXF 338 338 I P K737 339 o 337537
5 !
é 328 36 B 226|740 I3 Y35 338|330 0o 338 42 I3 (229 329 33/ I/ 329
1 7. . 378 306 38/ 38/ |398 397 II9 402|395 $95 397 AR 3I07VIEH 380 382 G2 350
8 30 3B 333 335|354 349 36 358 | 358 354 306 360 356 | I50 I#4 I48 I96 I
L . - J65 367 369 J7 (\F&F FSC 390 392 | I&F F90 390 395 392§ IA? 573 IAZ 373 37/
] . . 57/ 37/ 374 374|390 392 390 390|386 390 388 950 386|375 9 3B Frs 369
/1 - - L J60 580 I65 369|388 388 388 390 | I58 336 I8/ 390 &z |:375 373 373 3P 369
/R . . 347 342 346 35/ | 367 367 370 370|367 370 I GA2 65 |59 256 358 6 a8
- J3 - 358 358 369 J7/ | 322 395 397 399 |58g 390 392 399 337|786 X85 I&E I50 378
247 342 351 I58|379 .38/ I8 286|376 379 38/ 386 383|357 369 369 T6L I63
ff! 3 ﬁw ¢._<.£Wed‘ base oF cylnder|zss 267 269 272|zs5 283 287 289 280 275 282 257 267|284 £79 279 277 273
2 | Z7A 272 27A 2741287 287 287 289 |285 285 287 287 287
3 - 249 267 267 267|278 278 278 282 | 278 276 278 280 278 |i2ZM8 273 275 273 273
4 267 265 267 273 27/ 276|276 276 27 27/ 273 271 27/
. . 264 z62 262 262|275 27/ 27/ 2731269 269 269 £7/ 272|267 264 264 264 26/
b 274 272 276 276|287 285 285 285 263 252 282 285 202 |;?78 277 279 277 277
V.7 y 260 258 258 258 (259 255 z50 247 247245 243
-8 267 265 267 267|278 276 276 2781275 276 276 278 276 |274 27/ 27/ 27/ 269
K- 297 283 285 285 |296 294 294 296 |289 292 292 294 292 |29) 296 286 286 286
/0 N 292 292 pg4 294|306 206 303 306 \F0f 303 Jo/ J03 JO/ |799297 297 294 292
/1 263 260 265 265 |276 273 275 278|273 277 273 276 273|272 27/ 27 271 269
12 28/ 28/ 283 285|296 296 299 30/ |294 296 296 £96 29629/ 290 290 289 BS
/3 ‘ 269 267 272 27TA\287 285 287 288|280 260 285 265 285|282 279 279277 277
/4 272 272 274 276 |289 287 287 £89 287 267 287 287 287|284 286 284 284 28/ |
1./0 - /nteke port 18E 181 18 179 | /99 /97 194 194|201 199 )97 192 /92 /97 195 /33 /93183
Mixtiure ar blower rirm /23 /20 /20 120 (/37 137 133 /33 (/44 /39 134 /30 128 }/30 /30 /30 133 /33
Fuel an suckaorn siade of ,aam,o 57 57 57 54|56 99 59 cx|S56 &0 59 6Z 66|55 55 58 58 &/
” “ pressqre ¢ 7 57 5% BA SH| 57 62 €x S |60 67 Y 6o £ 55 55 58 &/ &/
4 in carburefor ffoal chamrber & 51 51 5/ 162 62 62 62 |63 63 66 62 67|55 58 58 58 6/
L /) [fren) spark ,o/z/y g/bow 14 (1 5 -2 (22 19 15 /2 |34 S0 21 /B8 /2|2 s8 18 24 24
/7 rear “ 42 B 33 I0 |57 50 47 47 |85 57 53 50 47146 49 4% 55 55
Recorded Ffree r 6 2z -2 B6|46 1s 5 5127 rv8 /3 9 2|5 9 sz /5 /58
Air in carburefor scook /4 17 /4 -2 32 25 /8 /5 1z 18 18 27
Y @f fop armuler rofe 1 8 1 -2 lez 19 12 u |33 27 18 15 & | 9 5 18 2 24
” fpp front of cy/ #/ /2 1z 6 1 les 2z /8 15 (w7 Jo ZI /8 /5 /2 18 2 24 27
7 @ ex” s ol/ covler /2 5 4 -5 \lze 26 /e 2z 15 a7 25 28 212 168 16 24
Oif~in tine 13z /32 /29 /29\/34 /51 /30 130|128 /30 /31 /27 13/ | /39 /33 143 /59 /36
or  ou? 19/ 191 188 191 iI/99 796 /97 198,194 195 195 /94 /95| /195 192 /95 /99 /95
| Accessory comoar7 et 8/ 78 75 75,96 95 94 Y4i/oz 98 94 97 949/ 88 9/ 9/ 94
| Left maghreso 69 66 63 63|80 o W 75,70 85 sz & 78|73 73 v 76 79
lors cockpif Is6 54 53 5/ |64 67 &5 67 73 7/ 69 67 &4 |59 60 63 63 66 .
Recording mslrument comparimerr” |‘5/ &/ 25 45 |62 59 59 5e .67 66 63 6% 56| 5Ff 55 53 58 631
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cow/

flaps (Clos.

ed')
Barfle veals removed

[IE{\G/gL s;f/b;;li/r;coﬂrmuep\ Table 1L ~ (C'G//C/Uded) ELrmB 250

) T V B e B
6~ /5 7-17 3 -/ S8

S 2 3 4 S|/ 2 3 4 & g b ¢ d el o . b c. d._%
324 — JR3 J26 325\326 328 — IR6 328|Ind. cirspeed rmph 57 15A I53 I3 JTR 137 /37 (37 /35 4ER
342 — 303 33F5 35.71357 346 3L7 31R)q, - 2z /t8 /16 118 115|193 83 99 80 FI
5.16 188 1400 /552 [6.766.86 1608 — 14.80 4.2} Presiure a/f/)‘ua’e} /00~ 6400~ 10700~/4600- 1760043500~ BYOG~/IRO0: 16500-19200
A5 49 26 47 -2 |10 -y -16  -19 range, rt 3800 8600 12700 16100 /8800|5900 10800 19800 18400 20801
.630 585 560 608 552|650 621 s78 s60\AV. free arr femp, F |19 26 18 6 -6 |15 7 6 18 ZZ]
14939 /7050 18500 /6050 [3900Y400015400 17550 ss5e0) 7 OLp 1900 820 920 840 760|975 930 830 7/ 600
; » manifoldpress., 7. 4¢39.5 399 39.8 353 31.6 (425 4/6 365 3.7 R8BS
159/4 BIL 812 BI6 942|933 85/ 658 830 8/2 |Rpm ~ 2540 '

8.3 357 337 371 39.9|39.9364374 357 34.4 |

e« Modsfried C0‘W|’

flops (Opeb )__,

o
T

Temperatyre, °F

femﬂa}* @ ture , °F

37 3Y2 B/ 324 3/E
338 48 IAF J4r s37
928 Iof 33/ 3T 329
. Feo 374 37/ 37/ 369
Fr9 IFaF F2F 324 320
F72 382 38/ 375 573
<340 346 J47 339 337
357 P65 366 360 756
259 370 IE9 366 362
357 I68 366 JE0 I52
342 35/ 352 S¢8 339
F53 372 374 37/ 358
DI S5 R56 I54 339 |
266 275 Z76é 268 268

263 269 270 264 264
267 266 266 259 26/
256 260 B9 255 259
Z69 275 P74 268 270

260 Z69 268 259 ze/
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Figure 2-

Front view of XP=43 airplane with short-nose low-inlet velocity
cowling and fan (test condition 6).

Figure 3.— Three—quarter front view in test condition 6.



Figs. 4,5

Figure 4.— Three—quarter rear view .n test condition 6.

Figure 5.— Close-up of cowling and fan (test condition 6).
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